Abstract
Introduction
In the development of IDEnet 1 we took advantage of techniques used within three different research areas, Sociology 2 , Participatory Design (PD) and Human Computer Interaction (HCI). However, the techniques are closely related in that one for example could easily argue that both recent HCI and especially PD are influ-
IDEnet is the Intranet of the Department of Computer
Science and Business Administration (IDE), University of Karlskrona/Ronneby, Sweden. 2 The technique presented in this paper (informal interviewing) has also been used in other research areas that utilizes ethnographic methods, such as e.g. Anthropology and Ethnology.
enced by techniques used in Sociology, or for that matter that PD actually is a part of HCI. Also, and perhaps even more importantly, especially PD could be seen as a way of thinking about, and working with, the users rather than a specific research area. This way of thinking influence both our ways of acting on the field as ethnographers, and our ways of working as designers with the users in the design of the system. The plan for the development of the Intranet was to use a chain of techniques, each feeding the next. We began the project by performing informal interviews followed by a Future Workshop with Democratic Dialogue. The result from these activities were then used as input for the Card Sorting exercise which resulted in a first 'sketch' of the structure of the information on the Intranet. This could, in other words, be conceptualized as a first step towards a 'computerization' of a 'soft' system description. Throughout 1997 an Intranet system to support course related activities at IDE was developed. One of the main problems the IDEnet project needed to address was the communication and information flow between the staff and the students. The existing methods of communication had students complaining about the information that they were given, or in some cases, not given. By creating an Intranet containing, among other things, information about courses such as schedules, syllabuses, exercises etc., the goal was to mitigate this problem. The domain at focus in this paper is therefore the administrative aspects of course related activities within the department.
This paper aims to describe and evaluate the use of three different techniques from different research areas, in an Intranet development project. By telling this story, about the design of an Intranet from 'scratch to sketch', the goal is to give successive projects of similar character a possibility to compare these conclusions both with their own experiences, and other techniques.
The choice of informants
For a system to become truly useful, actual experts on the task that the system is supposed to support need to be part of the design process. Both Bødker and Ehn discuss The thought is that systems should be designed as tools, artifacts designed based on domain knowledge that therefore more easily will fit into the everyday work of the user and extend her capabilities. In the quotations above, both authors refer to the users as professionals in their work, and these experienced professionals working within the domain together with skilled analysts and designers are the only ones who can possibly know how their work best can be supported. In the IDEnet project, 25 persons (13 members of the staff and 12 students) were at some point involved in the development process. All of them had been working or studying within the organization for at least two years.
Through the work with the different techniques the students have been regarded as 'consumers' of course information, and the members of the staff as 'producers'. This division was made based on the assumption that the work with IDEnet of these two groups is so different that it would motivate designing two different interfaces.
In the following sections the use of the different techniques as well as the pros and cons for each technique in the development of IDEnet will be discussed.
Informal interviewing
Ethnographic techniques have been used for several decades within anthropology. During the last twelve years or so ethnographic methods have also been discussed and used to inform systems design (see for example [1; 2; 11-13; 22; 23] [6; 9] ). However, due to time limits and the fact that no course managers were occupied with course preparations at that moment, we chose only to use informal interviewing to capture the work of the course managers at IDE.
One of the advantages of informal, or unstructured, interviewing is that few assumptions regarding what is important about the studied work are made at this early stage [3] . By discussing with, rather than interviewing, the informant about his or her work, the idea is that the researcher will learn what aspects of the work that are important, and therefore need further inquiry. In other words, the technique allows the informants to tell the ethnographers what's important about his or her job, rather than the other way around. [24]) To summarize, working with a long list of very specific questions from the beginning might very well give you precise answers, but maybe not to the right questions.
Another aspect of informal interviewing is that it assumes that the informant's knowledge does not really resides 'within his or her head', but rather in the very culture of their work. Therefore the interview setting should be regarded as a key-issue. Blomberg The interviews with the informants regarding their work with course information were therefore mostly held in the informants' own offices. When discussions about scheduling courses, choosing literature, the layout and contents of syllabuses, etc. came up, the work was easily demonstrated by the informant through the use of the available tools, such as calendars, syllabuses, and folders containing different kinds of information.
In the IDEnet project we used informal interviewing as the first step, from scratch so to say, for three reasons. The first reason was that we wanted to learn more about the organization and the work of the staff in regards to the administration of courses. The second reason was that we wanted to use these meetings as an opportunity to introduce ourselves, our project, and also the technique Future Workshop with Democratic Dialogue, which was going to take place at a later time in the project. The third reason was that we wanted to get to know the users better, and give them a chance to get to know us, before the group activities were going to take place. In a previous project where Future Workshops were used, performed by one of the members of the IDEnet group, informal interviewing was suggested both as a way to make the acquaintance of the users, and to explain the motives behind the project. This was also recommended in their report in order to avoid unnecessary conflicts with, and worries among, the participants during the group activities (e.g. Future Workshops) [18] .
Four students and six members of the staff were interviewed. One interview was scheduled with each informant and complementary questions were handled through E-mails or short visits. Each interview lasted between 30 and 60 minutes and was, for the staff, carried out in their respective offices. To facilitate the interviewing we used a checklist to help us cover certain aspects of the work during our interviews. These aspects were generally formulated as, e.g. "What tasks are important in your work?", "How are these tasks carried out?".
There were several different results from the informal interviews. To begin with, we learned a lot about the course administrative activities at IDE, and we got a chance to discuss our project and the following group activities with the participants. But the interviews also resulted in a short list of what information that the informants considered important in their work. This list however, came to grow substantially after the Future Workshop with Democratic Dialogue.
As we learned more about the work of administering and taking courses, we wanted to focus more specific on what problems and possibilities there were in their work, especially related to what support they had and what they lacked in their work. To do this we arranged a Future Workshop with Democratic Dialogue.
Future Workshop with Democratic Dialogue
Future Workshop with Democratic Dialogue is a technique from the Participatory Design research area which is based upon the assumption that a high degree of user involvement in the design process will result in both a higher product quality and a more democratic change process at the workplace (e.g. [4; 25] Aside from the expected rise in product quality from having users participating in the design process, we also believe that the chances of the system being accepted by the users increase if the users have participated in the development themselves.
Future Workshop was originally developed by Jungk and Müllert [15] for a citizens group who, in spite of limited resources, wanted to influence the decisionmaking process in public questions. Kensing suggested that the technique could be used in system development (Participatory Design) [16] , and together with HalskovMadsen he later used it as an organizational frame, together with what they called Metaphorical Design, as a linguistic tool to enable participants to explain and discuss their own work situation [17] . Friis then took the technique even further by combining it with Democratic Dialogue [7] , a technique developed by Gustavsen [10] that can be conceptualized as a way to facilitate a democratic collaboration between the participants in a workshop. The technique is based on a set of rules that are used by the facilitators to guide the discussion, mainly to ensure that everybody's voice is heard. The purpose of this combined technique is to, through democratic discussions with the users, illustrate different problems in the current work situation, generate visions about the future of the work, and define a procedure for how some of these visions can be implemented.
Phase 1 -Critique: The critique phase aims at identifying and making visible the problems in the current work situation, and has the form of a structured brainstorming session where the participants focus on specific issues that they find problematic. The participants must themselves summarize their respective ideas on a large sheet of paper. The reason for making them write their own suggestions is that ideas and opinions easily are misinterpreted and thus might be documented differently than intended if the originator himself/herself is not holding the pen. To accommodate less talkative participants, the length of the talk for each participant should be limited, and no participant is allowed to criticize anyone else's idea or opinion, nor do they have to motivate Phase 2 -Fantasy: The second phase aims at stimulating the participants' fantasy, and have them put forward visions about how they would like their work to be. To stimulate the participants' fantasy different warm-up activities such as e.g. asking the participants to draw their own dream workplace five years from now is often used. After warm-ups the fantasy phase is performed in a similar manner as the critique phase, no fantasies are regarded as unrealistic or can be criticized. In the end of the brainstorming a vote is arranged to sort out the best ideas. One way of performing the vote is using small colored stickers, each participant gets e.g. five stickers to divide as he or she like on the different fantasies suggested. Finally, the 'best' fantasies are sorted out and rewritten to become a statement from the whole group.
Phase 3 -Implementation: The third, and last phase, focuses on forming goals and generating concrete suggestions regarding how these goals could be achieved. The result from the fantasy phase serves as a natural starting point. Plans for the implementation is made in the form of a division of responsibilities, and distribution of tasks between the different participants. This way the Future Workshop can be regarded as being more than a 'one time happening', but rather a start of a change process in the work situation for the participants.
By using Future Workshops with Democratic Dialogue with four members of the staff and three students our hopes were to learn more about what in today's work situation the students and the staff find problematic and also how they would like it to be in the near future. However, this workshop, as well as previously held workshops of this kind, indicated that several aspects of this technique are quite problematic.
First, the opening critique suggested by a participant often seems to set the direction of most of the following. E.g. if the first statement is about problems with the booking of lecture rooms, chances are that a large part of the following discussion will be too. In order to uncover more possible directions of the discussion before focusing on one, a choice was made to do the first part of the critique phase as an individual exercise where each participant was given a stack of Post-IT ® notes on which he or she was told to write the critique that s/he wanted to put forward. About five minutes later the participants ware asked to present their critique to the rest of the group by placing their Post-IT ® notes on a whiteboard.
The presentation of the critiques, in turn, generated more ideas regarding problematic issues regarding the work situation. Grouping the critique into different categories finished the phase. Thanks to the Post-IT ® notes this came to be quite an interesting activity where most of the participants were engaged in discussions including adding, moving, grouping and regrouping the notes as they saw appropriate. Second, the warm-up activities sometimes seem to break the participants' concentration, taking their mind of the recently discussed problems. Thus, moving on directly to the second phase is sometimes preferable. Since there already were critiques within several different areas, that were being discussed, we continued to work in groups during this phase without any individual activities as in the first phase. Only now the discussion was concentrated on fantasizing about the work, and inevitably on grand solutions for the presently problematic situations. This time the fantasies were written directly on a whiteboard, and voting took place using differently colored pens to mark the different individuals' preferred alternatives. The 'best' alternatives were left as they first were written.
Third, the implementation phase is often problematic. For us it was neither financially possible to use the informants themselves in the design of IDEnet, nor do we believe that this always is a useful approach. It can be a great benefit to let people who are affected by the changes inferred through the implementation of a new system participate, but when it comes to practice few people have the time or energy it takes to complete the tasks laid upon them. Thus all suggestions introduced in this phase had to be implemented by the project group. This phase was therefore carried out as an open discussion about the 'best' fantasies, and how these could be realized. Fantasies regarding support systems was deliberately more elaborated than others were, since this was the main interest for the IDEnet group.
Even though Future Workshop with Democratic Dialogue has its weaknesses, the results from it, if carried out with the above-suggested changes, can be quite useful. It's a good way to learn about existing problems within the organization. In our case, an interesting aspect was that the list of critique from the different groups (the students and the staff), were very much alike. It seemed, as the staff was very much aware of the students' problems, and solving these were a heart issue for both the students as well as the staff. Also, through their fantasies and visions something is learned regarding in what direction the people working within the organization are striving, what they think is important and what's not. Even though many of these fantasies often are impossible to implement, a discussion about this matter offers a possibility to learn about both the students' and the staffs' long term visions. In our case the actual system designers were present and were thus more able to reach an understanding of the purpose of the new system than if they had been given a requirement specification to follow. 
The Card Sorting technique
In Internet and Intranet systems ease of navigation, or 'navigability', has drawn a lot of interest. Several researchers have, however, pointed out that navigating hypermedia is a difficult task [14; 19] . Therefore, starting from a 'mess' of requested information 'chunks' and features, which was one of the results from the interviews and the Future Workshop, we needed to create IDEnet for an understandable information structure. For this purpose we turned to a technique known as Card Sorting (p. 127, [20] , [21] ).
Card Sorting is often "used to discover users' mental model of an information space" [21] , e.g. for structuring information in computer applications such as pull-down menus, information databases and World Wide Web services. By sorting cards representing different 'features' or 'chunks' of information into different piles the user produces a possible information structure for the computer system at focus. Furthermore, although references between the techniques seem to be missing, the Card Sorting technique resembles what Schmidt and Carstensen (p. 126, [24] ), by pointing at work by Gammack and Young [8] , refer to as "Concept Sorting" (my translation). A technique used in work analysis to structure large sets of domain specific concepts.
The technique itself is best explained through describing the preparation, the actual Card Sorting which is performed through a series of steps, and finally the analysis of the result.
Before the actual Card Sorting can commence, cards with concepts relevant in the user's domain written on one side must be prepared. During the actual Card Sorting session, the cards can be used in the following steps: 1. Place the cards in random order on a table with the concepts facing upwards. 2. Ask the user to sort the cards into piles of similarity, i.e. which concepts he or she thinks belong together. 3. If there are many cards, ask the user to group the piles into larger groups without dividing the original piles. 4. Ask the user to name the different groups. 5. Make a note of which cards were placed in which pile and which piles ended up in which group. Also, document the names of the groups. The results from each session are several groups of cards with different names. To analyze these groups either use 'eyeballing' or a similarity matrix [21] . The technique is based on the assumption that if two different cards are grouped together by a large percentage of the different users, the concepts should probably be grouped together in the system. From these results we finally derive a grouping that we think represents what could be called a common opinion. This structure can then be used as a starting point in the design of the new information system. In our case, the results from the use of this technique were used for structuring concepts referring to the different 'chunks' of information and 'features' requested in the first prototype, or 'sketch', of IDEnet.
An important issue in Card Sorting is to use concepts that the users are familiar with, use their language so to say. In their description of the technique, Nielsen and Sano used brainstorming by the developers to obtain the concepts. Considering the fact that they were creating an Intranet for their own company, that might be acceptable, but, extracting the concepts through interviews, discussions or workshops is definitely recommended when designing for most users.
In order to find out how the users wanted the interface of the new system to be structured, we analyzed the results from the students (8 participants) and the staff (7 participants) separately from each other. By doing so we aimed to develop a 'producer interface' and a 'consumer interface' for the system. This separation was made since they actually are two very different target groups, with different tasks, and because they will use two completely different 'sides' of the system. The prototype was, however, not an exact copy of the results from the Card Sorting. A few of the resulting combinations between different concepts were, based upon the knowledge gained through the informal interviews and the Future Workshop with Democratic Dialogue, known to be 'incorrect'. And also, the names on some the groups that the participants in the Card Sorting sessions had provided were very different from each other even when the contents of the groups were very similar. We ended up trying to name these groups ourselves.
The result from the use of the Card Sorting technique should, according to its underlying theory, provide a view of how the 'average user' would prefer the information to be structured. The problem is that the 'average user' does not exist, and thus there is an obvious risk that none of the users will actually like the system. During our Card Sorting sessions we noted that besides the unavoidable individual variances, it seemed as though the cards could be organized according to different categorization 'themes'. This was especially obvious among the staff where many participants chose to do either a 'chronological' (e.g. things to do before, during or after a course), or a 'responsibility based' (tasks connected to the roles of course manager, teacher etc.) grouping of the concepts. The problem here is that if the result from this technique is processed using a similarity matrix the themes are mixed into a mess that indirectly suggests that issues of work sequence are directly connected to the way responsibilities are distributed among the staff at IDE, which is not the case.
Nielsen addresses this question by pointing out that the Card Sorting technique, as well as all techniques, is supposed to be used with care and its results should only be regarded as help for the designer, who often has to act against the results of the test in order to create a good design [Personal conversation with Nielsen, ACM CHI-97, Atlanta GA]. Be this as it may the point is that the Card Sorting technique, as well as any other technique that relies on a conception of a 'common' mental model among users, always should be treated as very unreliable. Only where an overwhelming similarity between the results from different users is found can the result be used as a foundation for design. And, interesting as it seems, if the result is so overwhelming there would be little need for statistical calculations, or even for visualizing the result through e.g. a similarity matrix. A guideline should therefore be to rely on the result only if it is so obvious that you can see it with your own eyes without processing the results in any way.
In spite of the critique raised above, handled with care the resulting structures can be quite useful. And also, if you ask people why they grouped the cards the way they did after each exercise you might not only be able to choose a theme that suit most users, but you may also be clear to the rest of the users regarding on what theme the grouping is based.
Conclusions
The set of techniques presented in this paper by no means represent a uniform approach to system design, or to work analysis as a way of informing systems design, which I believe these techniques also could be described as. Rather they represent a combination of experiences from radically different perspectives. But since systems development is about successfully moving from 'soft' descriptions of work to 'hard' descriptions of systems, the techniques to support this work should also support this move. Each technique here complements the others to build a system design in ways that I believe techniques from one single research area could not. The informal interviewing serves as an excellent way to learn about the organization and the work performed, and also about the questions that are relevant to ask. The Future Workshop with Democratic Dialogue serve as a step closer to the design of a system, identifying problems in the present work situation, and just as important, possible solutions to these problems. And finally, Card Sorting is used for the first step towards translating the 'soft' and ambiguous descriptions of work, obtained from the informal interviewing and the Future Workshop with Democratic Dialogue, into a computerized system.
Another important issue in the use of these techniques is the consequent use of materials that allow the users to easily try different ideas. In both the critique phase of the Future Workshop with Democratic Dialogue, as well as in the Card Sorting, Post-It ® notes were used, allowing the users to move the notes around and try different groupings before settling on the one they preferred. In this paper a set of techniques have been described and evaluated in connection to the development of an Intranet. It is my hope that others, by comparing these descriptions with their own experiences, or other techniques, will find ways to work with system development from 'scratch to sketch' that are useful to them.
